
Error Analysis in LSS-CMB
crosscorrelation

 Enrique Gaztañaga
 Pablo Fosalba, Anna Cabre, Mark Manera &

Francisco Castander

Fermilab, 25 May , 2006

 Institut d'Estudis Espacials de Catalunya, IEEC/CSIC
Instituto de Ciencias del Espacio, CSIC

- Errors: theory vs simulations
-S/N predictions (SDSS & DES)
-Harmonic vs configuration space
-Combined data







All  sky Montecarlo simulations
Simulate both CMB and LSS as gaussian fields with the
corresponding c_l spectrum for TT, GG and also TG:

Boughn, Crittenden & Turok 1998

->Compare to theory: effects of  cross-correlation TG? fsky?
->Compare to JK

Both for variance
 and covariance

Theory:
-diagonal gaussian errors in c_l  transfer  to w2
-gaussian configurational (real space) errors in w2
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Poor-man 
Boostrap?



JK= 0.207 ± 0.041 (true=0.224) JK= 0.193 ± 0.045 (true=0.202)

JK= 0.170 ± 0.049 (true=0.167) JK= 0.113 ± 0.039 (true=0.107)

Comparison of JK errors with MC errors
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S/N~4.7

High?

WMAP 3yr SDSS DR4



Zmax=2
Dz=0.08



b=1

S/N^2 = fsky*(2l+1) /[1+ Cl(TT)*Cl(GG)/Cl(TG)^2]
σ8=0.9



D*b=1

S/N^2 = fsky*(2l+1) /[1+ Cl(TT)*Cl(GG)/Cl(TG)^2]
σ8=0.9



S/N^2 = fsky*(2l+1) /[1+ Cl(TT)*Cl(GG)/Cl(TG)^2]
σ8=0.9

D*b=1
Zmax=2
Dz=0.08



σ8=1.0

σ8=0.9



Best join fit

WMAP 3yr SDSS DR4



Comparing Configuration and
Harmonic space error analysis



Comparing Configuration and
Harmonic space error analysis

Marginalized over sigma8
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 Data Compilation
EG, Manera, Multamaki   (astro-ph/ 0407022, MNRAS 2006)

WMAP team (Nolta et al., astro-
ph/0305467) and Boughm &
Crittenden (astro-ph/0305001).
Radio Galaxies (NVSS)  + X-ray
HEAO (both at z =0.8-1.1)

APM   (Fosalba & EG astro-ph/05468)

z=0.15-0.3

SDSS (Fosalba, EG, Castander, astro-
ph/0307249)     z=0.3-0.5

SDSS team (Scranton et al 0307335)

2Mass  (Afshordi et al 0308260)
z=0.1

Coverage:      z= 0.1 - 1.0

          Area 4000 sqrdeg to All sky

Bands: X-ray,Optical, IR, Radio

Sytematics: Extinction

& dust in galaxies.

Z (redshift)

wTG



 Compilation
EG, Manera, Multamaki
(MNRAS 2006)

Marginalized over:

-h=0.6-0.8

-relative normalization of P(k)

Normalize to sigma8=1 for CM

Bias from Gal-Gal correlation

With SNIa:

ΩΛ = 0.71 +/- 0.13

Ωm= 0.29 +/- 0.04

Prob of  NO
detection: 3/100,000

With SNIa+ flat prior:

ΩΛ = 0.70 +/- 0.05

w= 1.02 +/- 0.17

ΩΛ = 0.4-1.2

Ωm= 0.18- 0.34  



Conclusions

- JK errors are quite OK (for Gaussian sim).
- theory errors are OK for gaussian case.
- cross-correlation: up to 20%
- c_l  equiv.  to  w2 (despite diff. assumptions on
mask and gaussianity)
- S/N ~  4-5 (model dependent). Who cares?
- WMAP3xSDSS4 detection is high
- whatch out for b dependence and b=b(z)
- DES error in w up to ~ 20%
- tomography: w=w(z)?
- constraints on c_s?

Premiminary!


